We construct the finite-dimensional approximations for mixed variational inequalities with pseudomonotone operators and convex non-differentiable functionals in Banach spaces. Such variational inequalities arise in the mathematical description of the processes of an established filtration and in the problems of determining the equilibrium of soft shells. The convergence of these approximations are investigated.
Introduction
In this paper we construct and study the convergence of finite-dimensional approximations for mixed variational inequalities with pseudomonotone [15, 19] operators and convex non-differentiable functionals in Banach spaces. Such variational inequalities arise in the mathematical description of the processes of an established filtration with multivalued law, and in the problems of determining the equilibrium of soft shells. We prove the existence of a subsequence of solutions of finite-dimensional problems converging weakly to the solution of the original variational inequality is proved.
Problem statement
Let V be a reflexive Banach space with a uniformly convex dual space * V ,  , be a duality relation between V and * V , M be a closed convex set in V, the operator
is pseudomonotone (see [15, 19] ) and coercive on M, i.e.,
is satisfied. Recall that the operator * 0 :
is called pseudomonotone [22] if it is bounded and the weak convergence of the sequence    1 
On the finite dimensional approximations
is the given element. Such variational inequalities arise, in particular, in the description of steady filtration (see, e.g., [1, 3, 8, 9, 11, 17, 18, 33, 34] ), the problem of determining the equilibrium of soft shells (see, e.g., [2, 4-7, 10-14, 20-32] (1) has at least one solution (see, e.g., [21, 22] ). Recall that the convexity and continuity of the functional follows its weak lower semicontinuity [21] .
Note that in the coercivity inequality (1) A defined by the formula
can be considered. and, secondly, if
Construction and investigation of an internal approximations
Note that condition (5) 
We prove that the following result is true. Lemma 1. Let the condition (1) be satisfied, 
where the constant 0  c is independent of h. Proof. Since 1 F is a convex and continuous functional, it is bounded from below by a continuous affine function (see [21] ), that is, there are
Suppose that the lemma is not true, that is, for any 0
Without loss of generality, we can assume that
and taking into account (8) and the equality
, so, by the continuity of (6), then . , ) ( ) ( ,
whence, using the continuity and weak lower semicontinuity of 
i.e., * u is a solution of problem (2) . Similarly, it can be established that any weak limit point which implies relation (9) . The theorem is proved.
